Rapid hydrolysis of quorum-sensing molecules in the gut of lepidopteran larvae.
Microorganisms compete for nutrients and living space in the gut of plant-feeding insect larvae, such as Spodoptera spp. Their physiological activities and their organization are generally controlled or synchronised by "autoinducers", such as N-acylhomoserinelactones (AHLs). Due to the strongly alkaline milieu in the insect gut, the lactone ring of AHLs is rapidly and spontaneously opened. Further degradation to the inactive components homoserine and the acyl moiety is then achieved by a microbial N-acylamino acid hydrolase (AAH) and related enzymatic activities in the insect gut. Initialised by the alkaline milieu, such activities might account for the complete absence of AHLs in the intestinal fluid of the studied Spodoptera spp. The AHL-recognition system of E. coli RV308pSB40, but not that of Agrobacterium tumefaciens NT1/pZLR4 and Chromobacterium violaceum CV026, was found to be inhibited by the structurally related N-acylglutamines, which are abundantly present in the gut of many lepidopteran larvae. Our observations suggest an active role of the insect in interfering with the quorum sensing of their gut microbiota by several independent strategies.